Summary: Novice teenage drivers have high crash rates due to inexperience; therefore, cell phone-related secondary task engagement (distracted driving) is likely to aggravate crash risk for this population. A previous study of teenage distracted driving behavior, found that 34% of 16-17-year-olds had texted, and 52% reported talking on a cell phone while driving (Madden & Lenhart, 2009 ). In the current study, data from the NEXT Generation Health Study were analyzed to estimate the prevalence of cell phone-related distracted driving in a nationally representative sample of U.S. eleventh grade students, the age when most teenagers are first eligible to receive a license to drive independently. Using the subsample of teenagers that reported having a license that allowed independent, driving (n = 881), the prevalence of cell phone-related distracted driving was estimated. Nationwide, four out of five (80.0%) teenage drivers reported making or receiving a call, and 72.0% reported sending or receiving a text message at least one day in the past 30 days. In addition, teenagers reported talking on 32.6% and texting on 40.3% of the days they drove. Access to a vehicle, the number of miles teenagers drove each day (the more driving the more phone use), and race/ethnicity (Asians had lower cell phone use than Whites, Hispanics, or African-Americans), were significantly associated with cell phone-related distracted driving. These findings indicate a higher prevalence of teenage cell phone use while driving than previous studies. More research is needed to understand predictors, safety outcomes, and prevention approaches for teenage distracted driving.
INTRODUCTION
A growing body of evidence links cell phone-related secondary task engagement (distracted driving) to an elevated risk of motor vehicle crashes. Naturalistic driving has demonstrated that secondary tasks that take the driver's eyes off the forward roadway, such as dialing and texting, increase crash risk and the longer the glance the greater the risk (Simons-Morton & Klauer, 2012) . A driving simulator study reported that cell phone use slowed reaction time by 18% and doubled the likelihood of a rear-end collision (Strayer & Drews, 2004) .
Novice teenage drivers have especially high crash rates due to inexperience. Therefore, cell phone-related distraction is likely to entail greater risk for novices than experienced drivers (Hedlund, 2007; Ferguson, 2003) . Two previous national surveys have reported the prevalence of cell phone-related distracted driving among 16-and 17-year-old drivers. The Teens and Distracted Driving study by the Pew Research Center reported that 34% of teenagers aged 16-17 years had texted while driving and 52% reported talking on a cell phone while driving (Madden et al., 2009 ). The Youth Risk Behavior Surveillance (YRBS) survey found that 42.9% of teenagers in 11 th grade (corresponding to the same age group of the current study) had reported texting or emailing while driving (Eaton et al., 2012) . These two nationally representative survey studies of 16-and 17-year-olds included limited measures of self-reported distracted driving that may not have captured the full range or prevalence of cell phone-related behaviors. The Pew Research Center study asked respondents if they have "ever engaged in the behavior" (Madden et al., 2009) , an item that is unable to determine the persistence of the behavior over time. The YRBS did not ask respondents about making or receiving calls, but asked, "During the past 30 days, on how many days did you text or e-mail while driving a car or other vehicle," which does not including phone use or distinguish texting from emailing. The purpose of the current study is to describe cell phone-related distracted driving in a nationally representative sample of novice teenage drivers, using survey items that capture multiple dimensions of cell phone-related behavior.
METHODS

Sampling
Data were from the second (2011) annual wave of a survey of a nationally representative cohort of high school students from the NEXT Generation Health study. The first wave of this cohort study began when students were in 10th grade. Students were sampled using a three-stage stratified clustered sample strategy, with school districts as the primary sampling unit. African American students were oversampled to improve the population estimate. Students completed questionnaires in the spring of 11 th grade, the age when most teenagers are first eligible to receive a license to drive independently. Students were given the opportunity to complete the survey online. If they were unable to do so, a hard copy was completed at school when a research staff member visited the school. The study protocol was approved by the Institutional Review Board of the Eunice Kennedy Shriver National Institute of Child Health and Human Development.
For the current study, the analyses were restricted to participants who reported being licensed for independent, unsupervised driving (n = 881). There were no significant differences in age or gender between those who reported having a license to drive independently (licensed) to those were not (unlicensed). A significantly higher proportion of licensed drivers were White, came from high affluence households, and had higher vehicle access (access to a vehicle most or all of the time) relative to those who were unlicensed.
Dependent variables
Cell phone use while driving was measured using four items: On how many days in the last 30 days while driving have you (a) answered a call on your cell phone, (b) made a call on your cell phone, (c) read text messages, and (d) sent text messages? Answering and receiving calls were combined to form a single variable related to talking on the phone (talking). Similarly, reading and sending text messages were combined to form a single variable related to texting behavior (texting).
To compare the findings of this study to the existing literature, cell phone use while driving was coded at least one day in the last 30 days and not at all during the last 30 days. A second measure of cell phone use while driving was the proportion of days a cell phone was used while driving. This was calculated by dividing the number of days a cell phone was used while driving in the last 30 days by the number of days a vehicle was driven in the last 30 days.
Independent variables
Participants reported their age, gender, and racial/ethnic background. Family socioeconomic status was estimated using the Family Affluence Scale (Currie et al., 2004) which includes measures of the number of cars owned, computers owned, whether the student had his/her own bedroom, and the number of family vacations in the last 12 months for each household. Students were then categorized as low, moderate and high affluence (Spriggs, Iannotti, Nansel, & Haynie, 2007) . Vehicle access was measured using a single item "How much time during the last 30 days have you had access to a vehicle that you can drive?" Response options included "never," "some," "most," or "all." Responses were categorized as low (never or some) and high (most and all). Driving exposure was estimated using the item "On average, about how many miles did you drive each day you drove?" Responses were categorized into three levels: low (less than 10 miles each day), moderate (10 to 20 miles each day), and high (20 miles or more each day).
Analysis
Statistical analyses were performed using SAS 9.3. Features of complex survey design (i.e., stratification, clustering and longitudinal sampling weights) were taken into account in all procedures. Domain analysis, referring to the computation of statistics for subpopulations in addition to the computation of statistics for the entire study population, was used for describing the distracted driving behavior of teenage drivers.
RESULTS
Nationwide, four out of five (80.0%) teenage drivers reported talking while driving, and 72.0% reported texting while driving at least one day in the last 30 days (Table 1) . Overall, the prevalence of talking or texting while driving at least once in the last 30 days was lower among Asians than Whites, Hispanics and African-Americans. Those with high vehicle access were significantly more likely to have talked or texted while driving, relative to those with low vehicle access. Teenagers reported talking on 32.6% of the days they drove and texting on 40.3% of the days they drove (Table 2) . Overall, the percentage of days talking and texting while driving was higher among African-Americans than Asians and Hawaiians. Those with high vehicle access reported texting on a significantly higher proportion of days than those with low vehicle access. Those who drove more than 10 miles each day reported talking on a higher percentage of days than those who drove less than 10 miles. Similarly, those who drove more than 20 miles each day reported texting a significantly higher proportion of days than those who drove less than 10 miles each day. 
DISCUSSION
Cell phone related distracted driving is highly prevalent among novice teenage drivers in the United States. The prevalence estimates observed in this nationally representative sample are higher than previously reported studies. Overall, 80.0% of drivers reported talking while driving, and 72.0% reported texting while driving at least one day in the last 30 days. This compares with 52% of teenagers reporting talking and 26% of teenagers reporting texting in the last 30 days in the study by Madden and colleagues (2009) . The differences could represent a change in phone use behaviors, consistent with the dramatic increase in smart phone use among teenagers (Nielsen.com, 2012) . Alternatively, these differences could be due to methodological differences in sampling between this study and previous studies. In the current study, analyses were limited to subsample of 11 th grade students who reported being licensed for independent, unsupervised driving. In contrast, the report by Madden et al was based on a sample of 16-and 17-year-old cell phone users, and YRBS estimate was based on a nationally representative sample of all eleventh graders.
This study found that teenagers with greater vehicle access and higher driving exposure (measured as miles driven) were significantly more likely to use a cell phone for talking and texting while driving. While vehicle access was previously found to be associated with cell phone use while driving among teenagers (García-España, Ginsburg, Durbin, Elliott, & Winston, 2009) , this is one of the first studies to report a positive association between driving exposure and cell phone use while driving in this population.
As the majority of 11 th grade students live at home, there may be a role for parents to establish expectations with respect to cell phone related distracted driving. Previous studies have established the effectiveness of parental monitoring and limit setting with respect to high-risk driving situations such as driving at night, and driving with peer passengers, using parent-teen driving agreements (Simons-Morton, Hartos, Leaf, & Preusser, 2006) . These could be extended to include cell phone use while driving. Parental management has also been shown to be more effective in a state with Graduated Driver Licensing (GDL) compared with a state without GDL (Hartos, Simons-Morton, Beck, & Leaf, 2005) . Therefore, the combination of GDL with provisions limiting distracted driving and increased parental management might reduce prevalence of distracted driving and increase safety.
The high prevalence of cell phone-related distracted driving among teenagers is striking when taking into account that many jurisdictions across the United States have in recent years restricted the use of cell phones while driving for newly licensed teenage drivers (Ibrahim, Anderson, Burris, & Wagenaar, 2011) . While the effectiveness of distracted driving laws on teenage crashes has not been established, these findings suggest that many licensed young drivers may routinely violate distracted driving laws. It is likely that teenage driver cell phone use could be reduced through legislation that applies to all drivers and other norm setting strategies. Future studies should compare the prevalence of cell phone use in states with restrictions for teenage cell phone use while driving, relative to states without legislation.
There are several limitations to this study that should be noted. The findings were based on selfreported behaviors, which are subject to reporting bias and may underestimate the prevalence of cell phone related distracted driving. The measures of cell phone related distracted driving did not fully capture the frequency of the behavior, only the number days on which the behavior occurred, limiting our ability to quantify the exposure to risk. Finally, the recruitment of the sample for the study was based on the grade of the respondents, rather than their age. A strength of the study is the large nationally representative sample of high school students, providing a contemporary estimate of cell phone related distracted driving among teenagers in the United States.
This study extends what is known about cell phone related distracted driving by providing both a prevalence estimate, as well as a measure of the regularity of the behavior. When considered together, these measures provide a nuanced picture of cell phone related behaviors. In addition, this study confirms the association between vehicle access and cell phone use while driving, and reports the previously unknown association between driving exposure (measured as the number of miles driven) and cell phone use while driving. Given the well-established risk of secondary tasks, the increasing market penetration of smart phones, particularly among youth, and the growing number of other in-vehicle distractions, our findings have implications for safety. Additional research is needed on predictors, safety outcomes, and effective prevention approaches for distracted driving among teens.
